For the social network of n nodes, one might be interested in finding k nodes to disseminate the information as quickly as possible or to identify key nodes of high "local centrality". I propose two algorithms for determining k "local centers" of the network and work on a real case.
Background and Aim
Social network is a social structure made up of individuals called nodes, which are connected by one or more specific types of interdependency, such as friendship, kinship, common interest, financial exchange, dislike, sexual relationships, or relationships of beliefs, knowledge or prestige (Wikipedia "social network", retrieved 2010/11/05). In most social networks, a number of nodes are more central than the others in various respects such as the closeness, the betweenness and the power (Wasserman and Faust, 1994 ). Huh's (2010) booklet is a readable introduction to the social network analysis.
Rather than detecting a batch of central nodes which are often clustered together, one may be interested in finding out several nodes that are "locally" central. For instance, Figure 1 shows the network in which five stars of five vertices are connected to a star of five vertices. In this simple case, the local central nodes are 7, 8, 9, 10 and 11. The aim of this paper is to identify the local central nodes of a somewhat complex network.
The usages of local centers are 1) the identification of the overall structure of the network and 2) the speedy delivery of the message or the goods to the most part of the network.
In Section 2, I propose two algorithms for determining k local centers. In Section 3, I work on a real case of the network of 439 nodes. In Section 4, I remark on the issue of choosing k and the merit of local centers, compared to the use of global centers.
Two Algorithms for Determining k k k Local Centers
Here, I will propose two algorithms for determining k local centers of the network, of which the nodes are labeled by 1, . . . , n.
Maxmin algorithm
As a modification of K-means clustering algorithm, k local centers of the network of n nodes can be determined by the following algorithm: . . , L k by the maxmin algorithm, which will be written shortly.
1) For each node
Then n nodes are partitioned into k subgroups G 1 , . . . , G k of which the member nodes are attracted to L 1 , . . . , L k , respectively.
2) For each subgroup G j ( j = 1, . . . , k), update the local center L j by the node c closest to all member nodes of G j , in the sense that (c, i) .
3) Repeat
Step 1 and Step 2 until the list of k local centers does not change.
4) Compute the harmonic average of interdistances within subgroups by
D avrg =         1 n − k ∑ i L 1 ,...,L k 1 d(c(i), i)         −1 .
For
Step 0 of the list of initial local centers, I use the "maxmin" algorithm: 1) Choose one node at random. Denote this node by L 1 .
2) Find the node L 2 that is located farthest from L 1 . Thus L 2 is set to c by
3) For j = 3, . . . , k, find the node c sequentially by When the algorithm is applied to the network of Figure 1 with k = 5, the nodes 7, 8, 9, 10, 11 (or 1, 7, 8, 9, 10) appear as the local centers with D avrg = 1.02 (or 1.14), depending on the first seed that is chosen randomly by the algorithm.
